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A pair of gratings disperses
the spectrum and stretches
the pulse by a factor

of a thousand

Short-pulse oscillator

The pulse is now long lv
and low power, safe
for amplification
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1 9 8 5 A second pair of gratings

reverses the dispersion of the
first pair, and recompresses the pulse.

Resulting high-energy,
ultrashort pulse
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Optical parametric chirped-pulse amplification - OPCPA
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Choice of femtosecond master-oscillator
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Chirp reversal

In three-wave interaction, the linear
chirps of the idle and signal waves
have the opposite sign.

AD, (00,,F€2)= - AD,(00,-€2)

R. Danelius, A. Piskarskas, V. Sirutkaitis,
A. Stabinis, and A. Yankauskas, “Chirp
reversal of picosecond light pulses in
parametric amplification in quadratically
nonlinear media,” JETP Lett. 42, 122-124
(1985).
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We neglected the additional
phase of the amplifier
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(!)2 L
fs ® 0,
 Streteher | # | The first | [OPAs
) OPA L Ompressor
) p”
- ( 20 + Q) The frequencies (wavelengths) of the stretched

and compressed radiation are different!

ML

Bom i i

LB Il 1
1



¥ i
| AN

i I

o

i Wl
bl

AT T T TFFFTFTTTFTTFFFFS

AT E T EEFEFFEFFEF




¥ i
| AN

i I

o

i Wl
bl

AT T T TFFFTFTTTFTTFFFFS

AT E T EEFEFFEFFEF




L P i g P

Pl il i

= e i
AT T T TFFFTFTTTFTTFFFFS

AT E T EEFEFFEFFEF




AT T T TFFFTFTTTFTTFFFFS

AT E T EEFEFFEFFEF




The classical Treacy compressor

Edmond B. Treacy, “Optical Pulse
Compression With Diffraction
Gratings”, IEEE J. Quant. Electron.
QE-5, 454-458 (1969).

. Grating 2

Spectral phase of compressor:

D . ..(w)=w/c L,cos(0)

do? " 2ncd? cos(9y ) OUPUE

(

The system based on two parallel ot

X | | . mirror
gratings provides negative group Grating 1
velocity dispersion (GVD)
454 TEEE JOURNAL OF QUANTUM ELECTRONICE, YoL. Qi-5, wo. 9, seprEnMBrn 1969 Sin a + Sin @ — m }\, /d

Optical Pulse Compression With Diffraction Gratmgs

EDMOND B. TREACY, MEMBER, IEEE
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Prism/grating aberration-free stretcher design for PEARL system

Grating

A single-grating scheme of the

, _ , stretcher was developed.
Calculations showed that a stretcher with a pair

of intragrating prisms allows to accurately A central wavelSIEEES 125_? T
compensate the residual dispersion up to the 4-th E‘:nzzl,gg;ﬁtro'e f}f?gnctm 50
. c 1SS1 1C1 =
order inclusive for the OPRCPA system. X

G.I. Freidman and L.V. Yakovlev, “New stretcher scheme for a parametric amplifier of
chirped pulses with frequency conversion”, Quantum Electron. 37(2), 147-148, 2007.




Optics Communications 411 (2018) 88-92

Contents lists available at ScienceDirect

Optics Communications

Optics Communications 357 (2015) 71-77

WWWY.. T plcom

E journal homer

Contents lists available at ScienceDirect

Optics Communications

Hybrid grating—prism dispersion eraser
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Fourth-order dispersion compensation for ultra-high power @mm\m
femtosecond lasers

praling conwex mirrer conGave nirror

Zhaoyang Li*™°, Cheng Wang?, Shuai Li?, Yi Xu®, Lei Chen®, Yaping Dai*, Yuxin Leng **
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Fig. 1. Schematic of a hybrid grating-prism dispersion eraser.

grating

Fig. 2. 2-dimension numerical model.
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Single-shot ACF series obtained when changing compressor base by me:
the grating moving in the direction normal to the operating surfa
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Some task: get 2 pulses from a laser system W igr
different durations: 60 ps and 60 fs. ‘
To get 60 ps pulses at the compressor output, 1£ is requ
detune the compressor base (the distance betweén eacl
of gratings) by 16 cm.
Such a large shift is not possible due to the technical
limitations of the mechanical translators used. o 1
- ¥ <& > 4 difffaction gratings
420x220 mm, 1200 lines/mm

inside compressor




An alternative way to obtain picosecond pulses is to shift thé : er grating.
The calculations showed that the shift of the horizontal roof n nly to 3 cm
from the grating and moving a small prism on 1 cm needs to provide the duration
of the output pulses of the compressor 60 ps. In this case, the pulse will be "under-
compressed", i.e., to obtain a femtosecond pulse, an additional system on
diffraction gratings is required.

Such an additional compressor was created on two diffraction gratings with a
groovs density of 1200 I./mm and a base of 16 cm.

The beam with a diameter of 3 cm was
cut off from the main laser beam by a
mirror and directed to an additional
COmpressor.

The resulting autocorrelation function.

2 diffraction |
gratings
1200 lines/mm|

TR Grating 1

The scheme of small additional compressor 20
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